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(57) 

fttl^S^t, W«L-^i-v^t, *-frBUMti#:o 
ffilx.tf-BJH'JX*i: LTIv^^^^c 



(200) /d (111) ^0. 8j&»fc#5:fc*5 



ffi^rx«lEllfrLfct#fc, (200) *g,ftp^fc 0 — £ 
fl^h (2 0 0) tU (111) #Si&®<£>fc?— 
££h (111) t Lfci#«C % h (2 0 0) /h (1 
11) £4. 0i&>bft^ (2 0 0) *§,ftB<E>f— * 

w«l^d (200) tu 6 (ill) JS*fficot° 
d (111) irUhfctfc, 1. 5^d 



1 

fflv^TXiRlalJfUfc'ifr^ (2 0 0) *£f e pE<7)t 0 -£ 
f^^^rh ( 2 0 0) iu' (111) *NlHaOfcr-*j*i 
££h (111) h (2 0 0) /h (l 

1 1) ^4. O^fcftU, ^ (2 0 0) ffiMimnt 0 —? 

^^■mm^d (2o-o) tuK (in) s^eu^ 

— ^©aHJHISrd (111) tLfcttlc, l. 5 £ d 
( 2 0 0) /d (111) ^0. 8 ^ b ft Sfi^fl 

Itmm2] ±mmm*, ^&t#&c o^xn/^tzn 

N i -C*Sft-frffi£4-'l 5 11% ^ *«dSK<t;^v 
^r>^:Ha^^7y^lt^4 a) 5 
a, 6aj£&J^Rfb*. «KfbW*3 J: 't* frfe^flS 

£ b ft s it #gt i ^ia*k(7?*-fr 

&&% i , gfeffltfS T i , A 1 , Mg, Si <73^<fb^, Wl 

i b » & J: xfiz ft, h <d * i s m # (o # >b ig ^ ^ fc '> ft < 
lfl^»g^l^tft^MI^EilSf$:^ 
<bft 5» 1 ^K«w*-fr«gJIJK»«astt-c 
[»**5] ±|EKWfi, R£Wtf>*ffifi3j&* J I SJS 

m^ms] ±iE*-e-wjcgj«i s ' cti., aho (c 

x, Ny, Oz) w [fc/c'U a^M^-^cOT i 

>-) 7G*<Z>lK^-tt^ btt^JR5n*«t><DA ] (T;u^~r> 

A) 5c*©Iff^-tt;, xtt#&JR5c**Oj»3(S (C) 

(om^-it, yte#&m7zm*(Dmm cn) tc*^-? 

ztt#&JKS#*<7>Bfc* (O) 7c*^M-^i±; N wti 

ft^HA* a + b = 1 x 0. 8 ^ a ^ 0 . 4 S xly+z 
= 1, 0. 5 ^ x ^ 0 s l^y^O. 5, 0. 5^z^ 

o, i. os^w^o. 7commc&>z>i -e*4tts* 



(2) #1 2 0 0 1 - 2 3 4 3 2 8 

9 ] ±lB*-fr«flt«t*i, (T i a , AH, M 

l-a-b) (Cx, Ny, Oz) w [fcffU a It&MTC^^ 
<DT i fr&ls) 5r,m(Dm.^kt^ bl^lTcl^^A 1 
(TA^^JO TcSf^lK^Jt. MWi«#«^4 a , 
5a, 6 a i£jcilf, Si, Mn, Mg, Btf^CO^ft < 

£fcifl£:3tU xfi5lNfeB5c*4»©»3!f (c) 5c* 

zttMl7c$^«i (O) JcS^IR^lfcs wtl^Jl 

tbdS 0. 8 ^ a ^ 0 . 4, 0. 6 > b > 0 . 2, x + y 
+ z = l, 0. 5 ^ x ^ 0 . l^y^O. 5. 0. 5 ^ 

z^o, i. o5^w>o. 7commz.hz>j x*m&zi 

[»*qil 0] ±|B*^WMKW:, MMII^^N 
i, Co, W, Mo, Al, TiCO^M, ^^tj^ffiS 

1 1 sjtws hmox i 

Ls ^i£^^^a^ft^^^ 9 B g /J^^tbTV^Sff^ 
ii-io ^v^-r^^/^)^ i a^lBIRco^siKBlttflEW 

tt. 

i i A 1 t co^^5c^co^fF-g-^{^i-o A 1 tc^co 
oTi^PLTV^ii^l-l 1 WV^tU^l^l^lBtt 

mUTfr h ft 5 If 1~12 ©V^iT/^ 1 JltCfB^^ 

[»*«14] J:flE*-fi"«jnBti±IBSWi^«lt^ T 
i *5 J;tJ«/*ft:ttA 1 TitAl (0&4k. T i 

*JJ:V/*fcttA 1 Sr*trfk«BMb-frWT?ft5l»J»^ 1 
jt£mgCT^B^/¥^"Cifrfe$^TV>5f**35l ~ 1 3^^ 

l 5 ] JiK»*qi 1-14 cqvn-T^ l «iria 
[W**l 6] JbtMOlSllJUi, ±IB«^®McoM^ 

[0 0 0 1 ] 

»± {c: 5 1 - ^ T ^ ^ = ^ A -e ft 5 

50 ajt«sr*tf»«Jids»»s tufc*#asrji*««a5#tc 
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3 

[ 0 0 0 2 ] 

v * *mM5fc&TcnmmmmmPf(Dmn±\z, <b^ 

ffi LT«jtBi&»«u mntwmmt &^m\z.mm t 
HTv^s«w«ttff|F|J#{cfe^tsw^^lK^o«■K»i, t i 

[ 0 0 0 3] ^^lbO®«M*«Ja5$tO 5 fe, stt± 
fcs T i - A 1 xittMMl^Mt, T i »A 

£ra§/# $ it 5 c t fcoy n S v ^ § tt^ft ft 
t>£>i£x dff^IjZ 8 ^-2 0 9 3 3 4#diW2 9 1 

3 5 3 *42t« x #lfW 9-295204 *4fc«U 

9- 300105 -§^*U #fl^ 9-300106 

*L 9-323204 #fH^ 9-323 

2 0 5#45i» % 4#§M*1 0 — 7 6 4 0 7 4§-4fc«U 

10- 76408 #fl^ 11»1 7 6 2^ 
#lrW 11-13 12 14 WIWSp 11-1 

3 12 15 *4*«U #HPf 11-13 12 16 

*5j:lMSBflspl 1-13 12 1 7#^«dsfe5 9 ^fc, 

T i - A 1 _5c*$#**«StBtTWft< , T I 

{b** WWBt «IL fcSHfgiSf t o v >r»S6 S ft 

rv^5ft*W*ti«D^s #§PH5 2-2 S 4 7 8 
[ 0 0 0 4 ] 

mmmmis^ 5 h-^iii Ti»Ai%iftt 

#3tiR© 5 #fHW8- 2 0 9 3 3 5 »&SL WBB¥ 
9—295204 WUH* 9 — 300105 ^ 

*s #HfW 9- 3 0 0 1 0 6 «fM¥ 9-323 

2 0 4 #£t«L «F»5¥ 9-323205 -§^#R % #0fW 
1 0-7 6 4 0 7 *&*U #HPI^ 1 0-7 6 4 0 8^ 
11 — 131215 ^t^, *5 ^tWBH 2 1 

1-13121 7*^»ie:*i, Ti-M ^m^mms 
mwrncoxmrnmctettz (1 1 ij e»t°-^ 
skssh-s (2 o o) jte*ffi«tr— ^iesojtas iba 

Jb, 1. 5J[M±*fcW2KJiT?fc5*«KfrSr'S'£F»« 

9 - 2 9 1 3 5 3 *£t«L WBM 2 11-13 
12 14 tM*IW¥ 11-131216 

fctt, T i —a l S^^II-frWKBtoxjlRlllWJt^li- 
5 Ciii) *6*Eotr-^a6S^«-i-5 (200) » 



(3) WBH 2001-234328 

a s ^ ;c $ <D tb # 2 jst & m$mw Sr-S- tf « 

■H^Wtov^TM^ftTV^o 

[0 0 0 5 ] #[PWl 0-31712 3-§-^$&[C 

II, Cu, Ka*Sr|ftJSi:i-SXlHHlSflo:*5{t5 (T 
i, Al) Ni:j-tt^ii5MiIIw0Jrt:-^©p 

(200) ^m^mmm^^-tu^ ttz&mm. 

-1 7 6 2fMPt Cu, KaMill^fSXi 
i0 5-44. .SaFrttOlHlSfft (20) lClftffi0Jrt:WK 

[0006] :ilbl 5#05^BBfl*i^«^H x T i ~ 

[0 0 0 7 ] ^^ffi, T i - A 1 7c*&*m-frW«KJ2: 
Hi-5ifefif»WS:iR"tftt*vx^, #H0S 5 2-2347 

5(9 ^flO (2 0 0) fe*©^*tSX» 

tt, PVD?felc:«tS?J!WM"CfclPs cvDfiiasn 

[ooos] *3BMfi, -h^icoj: 5 ftB9JB*Sr»tt:bfc 
U **W«Kro4*tt^7y^rSr»fML, ife 

«oft, iewaEi*. wmm>±, wmim, wmwmm, it 
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[ 0 0 0 9 ] 

mm&M&'tzfc.zxo^m *s«t bit cvd 
-cow5ES:*ffl^i:o-cfTo-c*fcite*, Bursts t-c 
«cti t:° * * * it r , s a & mm \c sar^j £ 

s^iwi^;^^, 

[ooio] *»ig(7>*-frWKBia«ffi«-tt, 

-fb*. tt-frtf^b*. *frftftfb*K 1£-g^SMb#u -w 
*«MMb*ro*<z>^ft< th im^m^mw^^ts 

(2 0 0) ^®cot°-^££h (2 0 0) t 
U (111) *£^lo^t 0 ~^££h (111) a 
fc fc * h (2 0 0) /h (111) ^ 4 . 0 b ft 
!?, K .(2 0 0) j^^ffico — ^ tO^ffiilil^r d (2 0 
0) t U IS (1 1 1) SiaE^e — ^CO^fiffilJiI^d 
(111) il/c^C 1 . 5^ d (2 0 0) /d 

(ill) ^o. 8 3&»6>afesfc^)-efcs 0 

[oo i i] **M??l|[-fra«BHft««tt-!iN ftftffi^ 

Sr-g-tfaC-frWKBttcdsttS (2 0 0) l£ 0 H 0 (S^ia^^^ 
< U a-frStKBtrtro^^SraKJttMf 5 - £ \z£ V s 

I? * *fr«MWo*©a*b* hSrJBVTXjRIs] 
SfLfci:*^ h (2 0 0) /h (iii) <4. Oic 
ft5»Sv d (20 0) /d (111) >1. 5*fcJ± 
d (2 0 0) /d (111) <0. 8»£ft5»frfc:M:, 

(200) «*ffi-swiaiRitt3fts»< , m^o^Pd^j:^ 

/J^, ±3*<z>.fc 5fttf-^i«iSJti*3J:t^MHffii|ftt:i:S* 

[0012] 



(4) #H 2001-234328 

*.Sd£*st?*S WW* ft: ttWJCft h o £ fc ^ 

ffiitftffl, Ti^, Ai^wi^ 

i0 Ave>ftjH!lfflX**fc»±il»J»«^|X*fc IXffl^bHT^ 

**fcH»fltB*ftfflX*i: l.r^^^J:(7)»^u 

[0 0 13] :iib©Stt(D3^ 

**B€r 3~ 1 5lf%^ ^S^i^b^^^^ft: 
im^^^T^i:l.I#tP)4a ) 5 a, 6aM 

tftbfc/>ft < t h 1 ®co^^g £ 5:MtoM^!: 
^ i-^^s S^ig, Wtt*3«tT/»*Keftif<c>4«4i: 

* * tt "t S fe-fr ft *5 J: tWK Wffi o *aja;riS4> * > b ft 5 

[0 0 1 4] *fc, ir^^ y^^*6ISfrSraE«-t2:1-5» 
-^{-fi, Iftli^Wttwruy^go-g 

s it% ^ N mwwtfemu- h ft 5 ^^ba^^^gff: 

ttft if o««M4m*5 ±^*3SW«M4 ^ **«fltR<£>« 
t LT<o#AfRjJ=sa*^iH*£fteix ^F^^^*uv^r. fc 

t-f T d y /p a t^f 7 p ^ J:0/t fcfj: |3 t-f 7 
"Ctts ^Jxf^Y, La, Ce, Dy } ft £fG>*±S7C* 

{b^SI^J: tj«c: tufc^ftSS**^ b® Wftufe^ft < t 
[ooi5] ^V^r^e^K^^ft:, 
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>-K (^Ts F D I A j t|Bi") # 8 5 ~ 9 8 fr8f% 
TV>£&M, ^friKU-te, Co, Ni, Fe, S 

trli^fctt, Sit i: *-frS5fltBK t m»fe&Mcm\z&m 
4 5 - ^ * uv ^ c: t -e fo s o ^bfflB*^ IS 

JlSffH, £**a*b?iMlf#3 5-9 5fls:Sf%^3SSlJWtt: 

4a, 5 a , 6 a JS5c*ro J K<b 
to. Sfbtox BKbto, Si, Mg, AUDlftfc IfHb 
tt* KftttJSJzVdtub^ffiaHSffx Co, Ni, T 

[0 0 16] dtufe<Da6«-«c*31L.fclB«i: lt> Stt 

ttx J I S^B 0 6 0 i(^^^tv>6^ffl$^ 
^(tS^^i^fi^^SR a TO. 1 /zm£AT#S? 

[0017] dHfeoKttaffitttRSixsli'frsiftBt 

BU*5 J: O^ffl g W -ett« £ ft 5 * if £r 2 ]f R_b ^e: 
ff * ft S*M ^ Stt--T»«-*-fr WKK ( + KM ) 

^tts ^^^^ t & ^3EL ^5 J^^l ^^1^ ^ ^™ . X^0# 

[0018] ^tibcommmcDyh, T-mmn, 



(5) #f§f 2001-234328 

Jis fllxLtfT i , A 1 , Ni, Co, WcD&JR, dftb 
Ti-Al, Ti— Ni, Ti— Co, A 

1-Ni, Al-Co, Co-W, Ti-Al-Ni, 
Ti-Al-Co^JRWft^ft, W#^4a, 5 

a, '6aMI^», K<fb«K «BMbto* Wmt . 

to, cH^tnas^iMft^ fcstfftfc^ft 

4a, 5a, 6aMi«ll, ^bto^KSHbttk 

ft&fbto, rixfcwffiSBiBfr. Al^ltt, gjb 

d^Eb^ 2ft^±(D^fe^+ I ^^il^^fc 

H^^o„ Sfet, Mill tt^«r«(o*U»J*«** 

WTJ: < v ffilitf 4 a , 5a, 6 a Sl^JR(D 

[0 0 19] t fc5**fiMH*!i, ttBJI 

(T i, A 1 ) Ns (T i , A 1 ) C s 
30 (Ti, Al) (C, N) , (Ti, Al) (N, 
O) , (Ti, Al) (CO), (Ti, Al) 
(C, N, O) , (Ti, Al, M) N, (Ti, A 
1 , M) C % (Ti, Al, M) (C, N) N (Ti, 
A 1 , M) (N, O) , (Ti, Al, M) (C, 
O) % te£V* (T i , A 1 , M) (C, N, O) CD^t* 

^r*tf 5: fc#-e*3 Q (fcfcL, MH, Ti, Al^ 

|^M!^]#^(^4 a, 5 a, 6 a Mftm, ^±^7Ci^, M 
40 riTtm, MgTCpSs S iytm, B ytM^ tiptO&tt < t 

[0020] d^feoW-frWKKJ-i, AJR5c**«T i t 

(Tla, Alb) (Cx, Ny, Oz) w O^Mf 501 [fc 

fcL, a H&JItcH^OT i V) ^G^^^T-^b, 

bJi&jR5c**<£>A 1 (T'^^-^ 7 ^) ^^^T-it, 
xH^Mtc^4 1 ^^ (C) TC^COM-^Jt, yfi*4 
K5c**©a* (N) TnJfcWiS^fc^ zfi*i&M5c* + 

(o) 5t:^c9i^^i:b, wfo&m^m<D^m^ttt- 

50 S^AWTcSlOJa^ltSrftL, ^^^^a+b = l. 
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0 . 8^a^0. 4 x + y + z = 1 , 0. 5^x^ 
0. l^y^O. 5 S 0. 5^z^0 s 1. 0 5 £ w ^ 

o. 7<Dmm^h%'] ^mwmsfa 

co , B*«tt*3 J; tflStt ^ f C ft S ^ , 
[ 0 0 2 1 ] TitAl &tt©&K5G*«:£-*L 

fcls-frWRK-csfesii-frfctt, ft<o-fb^s-e**s (t 

ia. Alb, Ml-a-b) (Cx, Ny, O2) w ^S-g^St 

R ftfa, a f±AJR5c* + ^T i (^*>0 tg*<z>I!j» 

^hb, MJ±^#J#*C9 4 a, 5 a, 6 a *±H 
tePI^ S i 5c*, Mn7ci N MgjciRv B ^CQ/^ 
fe<fcfcl««:*U xfi*A«5c*<f-<ofe|||_ (c) te; 

^jj^jt, y tt^wfejn5c*+©a* (n) 55*0]^ 

J*. zf±^JR7C»t©»i (O) JC^^m^tb, wtt 

ft-^tld* 0. 8 ^ a ^ 0 . 4 v 0. 6 > t> > 0 . 2 X x 
4- y + z = 1, q 5 ^ x ^ 0 s l^y^O. 5 s 0. 
5^z^0, 1. 05^w^0. 7 <Dm&fchZ>] T*t£ 

ttK1-C*b5.C:£,' Lj^fcil*, ^RS^<t<BB»lltttt 

[0022] c^bcoS^KIKHx *-fr«JIBto[>*S* 

^^(^^fr-tv^ t, J: Ji*^EKMgfls:©3Si 

it. Bttis-rcHscLts mwrnaztiz^k, mm. 
m&<ofa±ffimmzte zzt^ l^z t t*&% 0 

&l*5c*a*kfe5tfrfrK:«: % SWir^^^SfRt^S^ 

»tf« u 75 ^ «c-fr wsriwro « m i - m a ^ r tg jp 

- i , ^ ^fc 1* S «sW*i.j*o*-fr««Ktc: -J- S St**: W 

c^t 5 - 1 * » e> , »*Lv^tt?fcs 0 

-co^^coai 55**3 JitKT i7c*©ltJ0fi, fit&JK, 



(6) 2001-234328 
to 0 2 4] i©t*«fKf±, *^«MS#:©«iS 

t s &&mmz.tt Lmm^fa\zfemz.&-M: Ltz 

Ml 5 »fi\ 4 fc W: - ^ b ^3K«t« H % k ttttJS* © 

[0 0 2 5] C^^l^Iflfi, 8u5zBbfcffita*^ 

3tSrK*i-5- ktmtL L< , ^co»^/lcot»j^;^ U 
»W(2iii:»«-frffl!ftl|jtS:*BE1-5»-fr x ^fcflSW 

[0 0 2 6 ] ^tbb^^^. ii©M^J;SS^f 

060 i^afe*nrv>s*ffias^tts 

ft o R a "C 0 . U mi^T> L < 0 . 0 5 M mJ^ 

[0027] »*JiSr«a;-t-S4rJB<omt*Stt % ffljft, 
3e#t^J:t;»M(Dl»j«^J: 9 S IKS tu^coTfcS 

eat LXTMM&ft&&itz>m&\z}±* Tmm<omm^ 

50 frO-. »«JBiflccO»ft, BBJ*J€ 
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f-te, T*t[}ji^BJIJ?££rO. 2-2 *-frSHMt© 
R« S £ 1 - 1 O/jm, ^i©If £ 1 ~ 1 0 /£ m N 

^i-e*S B «Ji LT*fc*^B!«KSr«a ft, T 

ii#{b^«fc&i* t^otv^ tt^ a* # v n t co -e & 

[ 0 0 2 8 ] 5 ttfl^lBrteS^iSW^lK-frSIJt 

irH, MxfSJSMX*, 7 7^11, xyp 

5 , W^'S^^tl-^^M^^X^^^^Jx^ 
tits ^V*, ^^3fcif©3HX*d»6>^ y y$~~t£ 

^a«-x**ifcr)iBiB*iijS'j»|6fflx*i: It, iSHj> it 
K, ±*fr t*lc:Jfv^fr51^Xj|., fflN'Jx^, ^?Lx 
A, *«*X*{;:ft**^S±*JtK^X*i: 

ifi 5 *t>iB»**#^j!c5SD»JX*. ttKli^, 

K ^ /uft if WHKn-gOBiJX*, * n — r 9 ^ y 7 ft }£ 

rflD*fc-frfflKBt«$tSrfflHijx*i: LTteJB1-5*fr|c: 
tt, tt#«»K<E>BW£tt: % «»JX*©«3H£»J*3jK 

s^fflMXA^ffljj^^$^sttj»«t^rfi]^oT«^ 
[ 0 0 2 9 ] ^w*38W^**ggjriiHftflESPttJi, 

Ai 20 3 «M, s i3N4 t-fr 



(7) #H 2001-234328 

[ 0 0 3 0] ^o«^e!KMffi«fflW^#?>7tft6oai3S 
ft < i: fc i l^SKtttftlix BM4t L < «T/u^ y -ft 

w*q.sst ra b# * fc ngij * tc^r b &mjjfe t fab m$R * *u 

±*©3»A«r*ft3.£ 1 Ll^ t -Cfc5„ 
[ 0 0 3 1 ] »#(7>*ffi{c:a*aWK«r««i-5»fr 
fl N ^ /> c y ^ - ft-W ^ ^7° ^ >- ^ {-^^ $ n 

^ SPVDjfe^J:9fT5::t3ft s »*U<, ^^b^9^>s 

[ 0 0 3 2 ] *-fraJtJ*(7?ttfl|ft#tt, ^JSW^o#. 
[0 0 3 3] 

50 ^^T, .Ci^boJSW«Bfci:ft«-fr«WIIitSr«fllUfc 
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milCXVif-mZiltc I SOSftiaiSNGNl 2 0 

408 i\m(omm^&<Dm* i 5 1 * * h <o 

0#^Vt^>-K»(c:J:i9-2 5 o XO. 10mm(7) 

Si, ^^^ill^M^S^tTo/c^, T-^-f^v 
^ w - x -Y > J: t> ffl-fr&Mt £ WSl L fc a 

[.0 0 3 4] tolftttfl, EJSS»rt©#K*t*ffifc# 

K&Sfii, SJ£*»rtco#ffl«C : SWffljF : 8 7 

3K, 7 0A, S^W7X^E:-6 0 

ov, A r Kjeijc Dfrofc, S^5J!KMc» 

»Rl±* a^^CD^tffnJr : 2 0 0- 3 5 0 SCC 
M, SKjBSi : T i - A T-^m/E : 2 0 0-3 
0 0 V, T-^mrift : 1 5 0 — 20 OA, Stt?gjg : 7 
7 3-8 7 3 K, St/^7^1j± — 1 0 0' 2 0 

PJp p p 1 j&SA r -N2 — 02#*iBj£, *3gPJ3Jp2 ^A r - 
Nz-CO^M, ^:0{iii^^g^p R p 3 -6 #A r -N* 
#;*i&J&TfTV\ ^^ n p n 4WSgItft T i 5g*£> 

3PJp p p 5 ©JRjsagfctt, T i 5c3feO#Vvfr&- A 1 tcH? 
[0 0 3 5 ] LT\ lll^LfcSt3-6£7)^ 

6 l£ffiffl£>3£$j"Si5j& s .R a = 0 . 0 1- 0, 0 0 5 /irn 
fc*fU Jt«(ai—4^«fflCOK«-*B3ftSRa -0. 1 
-0. 0 5 /i mtfoofc n WpI -4iCtett5®#*£L 

EE : 1 0-5 0 V, T-^®flft : 200-250 A, 
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*8vWT*WBE : - 3 0 8 0 V<k LfcEA*M±* 15 

S^©jR»iRJ±, T i —A 1 5c*J*;AS— *ot,ro«r«ffl 
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(54) COMBINED HARD COATING MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that a conventional combined hard coating member composed of a Ti-Al-containing 
compound is inferior, because of many defects and strain of the coating itself, in the adhesion between the coating and a material 
adjacent to it and is liable to suffer peeling of the coating and is also inferior in the various properties of the coating itself and, for 
example, in the case of use as a cutting tool, this member rapidly causes the development of peeling, fine chipping, wear, or the like, 
due to the defects and strain of the coating itself and has only a short life. 

SOLUTION: In the member coated with a combined hard coating, the surface of a base material is coated with a single-layer or a 
laminated coating layer including a combined hard coating of at least one kind among titanium- and aluminum-containing compound 
nitrides, compound carbides, compound carbonitrides, compound nitroxides, compound carboxides and compound carbonitroxides. 
Moreover, when X-ray diffraction is performed using a copper target on the surface of this coating, the following inequalities are 
satisfied: h (200)/h (111)>4.0, where h (200) and h (111) represent the peak heights of the (200) crystal plane and the (111) crystal 
plane, respectively; and 1.5>d (200)/d (11 1)>0.8, where d (200) represents the half-width of the peak of the (200) crystal plane and d 
(111) represents the half-width of the peak of the (111) crystal plane. 



